High glucose potentiates collagen synthesis and bone morphogenetic protein-2-induced early osteoblast gene expression in rat spinal ligament cells.
Type 2 diabetes mellitus (T2DM) is an independent risk factor for ossification of the posterior longitudinal ligament, but the mechanism is unclear. We isolated cells from rat cervical spine ligaments and studied the effects of high glucose on expression of osteoblast genes to provide insight into molecular mechanism. Using these cells, high glucose stimulated the synthesis of type I collagen and significantly potentiated expression of early osteoblast genes (Runx2; alkaline phosphatase, ALP; and osteopontin, OP) induced by bone morphogenetic protein-2 (BMP-2). Notably, these effects of high glucose were fully mimicked and augmented by H(2)O(2), although blocked by the reactive oxygen species inhibitor N-acetyl cysteine. Furthermore, exposure of these cells to high glucose significantly suppressed the phosphorylation of p38MAPK while enhancing the phosphorylation of protein kinase C (PKC) in the cells. Consistent with these observations, an inhibitor of p38 augmented the potentiation of high glucose on BMP-2-induced early osteogenic gene expression, whereas the PKC inhibitor repressed the effect of high glucose on type I collagen synthesis of the cells. In conclusion, high glucose, via production of reactive oxygen species, subsequent activation of PKC, and inhibition of p38, enhances type I collagen synthesis and expression of early osteogenesis genes induced by BMP-2 in rat spinal ligament cells. Hyperglycemia may play an important role in the onset or progression of ossification of the posterior longitudinal ligament by promoting the responsiveness of ligament cells to osteogenic differentiation.